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(54) THERMOELECTRIC GENERATOR 

(57) Abstract: 

FIELD: heat-to-electricily conversion. 
SUBSTANCE: thermoelectric generator has n- 
and p- type thermoelectric couples deposited 
on substrate by using thin- or thick-film 
technique. Additional layers and contacting 
surfaces made of metal or alloy metallically 
soluble with material of n- and p-type 
couples are provided. EFFECT: reduced 
impedance. 8 cl, 4 dwg 



□ 



6 



o 

CO 

o 

CO 



□ 



0WA 



O 



-2- 



o 
01 




(19) i^ydD 



2 113 035 CI 

H 01 L 35/28 



(51) MRK^ 



POCCklj^CKOE APEHTCTBO 
no RATEHTAM M TOBAPHbIM 3HAKAM 



(^^) OnHCAHME M30BPETEHM51 K nATEHTY POCCHI^CKOI?! OEflEPAUMkl 



(21). (22)3aflBKa: 4830816/25, 21.08.1990 

(30) npMopMTer; 22.02.1988 CH 646/88 
01.07.1988 CH 2511/88 

(46) flara nyenHKai^Mn: 10.06.1998 

(86) 3aflBKa PCT: 

EP 89/00152 18.02.89 



(54) TEPMOrEHEPATOP 

(57) Petpepar. 

HcnoJibsoBaHne: b oCnacTn 

repMOdJieKTpktHecKoro npeo6pa30BaHvifi 
3HeprviM. CyiMHOCTb M3o6peTeHMfl: 
TepMoreHepsTop coctomt m3 n- m 
p-repMOsneMeHTOB, KOTOpbie tohko- mjim 
ToncTonneHOMHoi^ rexHkiKoff HaHeceHbi Ha 
noAno}KKy. Ann yMeHbUueHMfl o6iMero 
conpoTMBneHMH npeflycMOTpeHW 
AonojiHkiTenbHbie cnoM \a noBepxHOCTM Ann 
KOHTaKTupoBaHMfl. cxxjTOfliUMe M3 MeTa/uia win 
cn/iasa. MeTannkmecKM paciBopMMoro c 
MaiepnanoM p- m n-ajieweHTOB. HpeAycMOTpeHO 
McnonbdOBaHMe repMoreHeparopa b nacax n 

MyBCTBMTeilbHOM SJieMeHTe. 3 C. M 5 3.n. C|)-Jlbl. 
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MaoGpereHMe Kacaerc^f repMoreHeparopa c 
p- M n-3JieMeHTaMH a^^r Macos, MyscrBkiTejibHoro 
oneivieHTa. npnGopa aneiaponnTaHUH n/ivi T.n., 
KOTopbit^ pacnojio)KeH Me)Kfly renribiM m 
xonoAHbiM TeMneparypHbiMn ncro'^HviKaMi/!, 
npn"^eM TepMoaneweHTbi tohko- hjim 
ToncTonneHOHHoi^ rexHUKOv^ HaHeceHbi Ha 
noAno>KKy, a ct)opMa n- ki p-9;ieMeHT0B Bbi6paHa 
TaKi4M oOpasoM, MTo OHM nepeKpbiBaioTcn mgjk/^ 

M3BecTHb(J^ TepMorenepaTop onucan b 
nareHTe LiJBef^L^apuM N 604249. Oh co6paH M3 
AMCKpeTHbix sjieMeHTOB. TepMoa/ieKTpuMecKnv^ 
Marepi^aji paapeaaercfl na airaGkiKki, MTo6bi 
aareivi cx)6npaTbCfl b 6noKn. BcneACTBue 3Toro 
Moryr nocjieAOBarejibHO coeflHHPTbCfl b oahmx 

MacaX TOJIbKO HeCKO/lbKO TbICflH 

TepMoaneKTpuHecKnx sjieweHTOB. HanpflKenne 

Ha BblXOA© C/IMUJKOM MaJlO Anfl TOrO. MT06bl 

CHa6>KaTb eaiapeio tokom. nocjieAHnf^ AOfDKen 
eii^e nocpeACTBOM AoporoR aneirrpoHUKM m 

nOCpeACTBOM TpaHCCt)OpMaTOpa AOBOAHTbCfl AO 

ypoBHfl, AOCTaroMHoro aapsAa Sarapen. B 
naieHTe BennKoepmaHHH N 1381001 onucano 
MsroTOBneHne TOHKonnehOHHoro 
TepMorenepaTopa na noAno)KKe n3 aniOMMHMfl n 

OKMCM anK3MMHHfl. 3T0 MSrOTOBJieHMe rOAHTCfl 

jiMiub ATiH oHGHb wajieHbKoro KonnHecTBa 
TepMoaneweHTOB. K Towy >Ke naroToaneHne 
noAno>KKM oneHb Aoporo. 

B nareHTe CUJA N 3684470 onucan aneweHT 
rie/ibTbe AHfl HarpeaaHUfl \a oxna>KAeHMy» 
Aerajin. Hpn stom p- m n-aneMeHTbi BsanMHO 
nepeKpbiBafOTC«. a Me^my nepeKpbirneM 
npeAycMOTpen Marepkian. KoropbiC^ xopoiuo 
npoBOAMT sjieicrpuMecKnC^ tok, ho ne npOBOAur 
lenno. 

OAHaKo npn naroTOBneHMH tohkhx nnn 
ToncTbix nnenoK samHO BbiOpatb Maiepnaji, 
coeAUHflioi^nC^ p- M n-3JieMeHTbi, raKMM 
o6pa30M, MTO oh cosAaer MerannyprnHecKn 
coeAHHeHne, Aaioi^ee b more xopoiuyio 
ci4ennfleM0CTb, He6onbLUoe a/ieiapuHecKoe 
conpoTMsneHne m xopomyio TennonpoBOAHOCTb. 

OnMcaHHbie b nareHiax 5=lnoHMn N 
61/259580 n CUJA N 4677416 cnon. 
HanecenHbie TOHKonneHOMHoC^ rexHUKoC^, 
BsanMHo nepeKpbiBaioTCfl. TaK KaK npn stom 
peHb BcerAa hast nrnub o HSMHorux napax, 
Ben MH una oGiMero sneiapuMecKoro 
conpoTMBneHUH ne MMeer npoS/ieM. OAHaKO 
TaKoe BbinojineHMe ne AonycrnMO npH 
nocneAOBaTejibHOM coeAMHennn necKO/ibKnx 
TbicflH nap aneMBHTOB, TaK KaK naMHoro 
noBbiciviocb 6bi aneicTpMHecKoe conpoTHB/ieHne. 
TawKe He yMHTbiBanncb 6bi 
BHyTpuMeTannnMecKne npoGneivibi npn 
nepexoAax MeTannoB (p - n-nepexoAax). 

naTeHT ClilA N 3554815 onucbiBaer 
pemeHne, b KOTOpoM HaHocaTCfl p-cnot^ na 
OAHOK CTopone, a n-cnot^ na Apyroi^ cTOpone 
noAnoA>KKH. 3to 6bino 6bi HawHoro AOpOKe npn 
cepMMHOM MaroTOBfieHMn. TaKJKe ne BbinojiHUMO 
yKasaHHoe b cpopMyjie M3o6peTeHHR 
cx>OTHoujeHkie 5: 1 ivie>KAy roniMMHOi^ nneHKii m 
TOJiiL\HHOf^ noAnoJKKn npM TOHKWX nneHKBx. 3to 
(xx)THoujeHMe, cKopee, 1:1 Ann npuMeHeHuft, 
KOTOpbie onkicbiBaioTcn noioM. 

SaAana ki3o6peTeHMfl - cosAaTb 
TepMoroHepaTop, MaroToenneMbif^ npocibiMM 
cpeACTBaMM, Aeiueeo m 6oribLiJMMM cepvinMM. 

3to AocTMraercH comacHo orriMHMTenbHbiM 
MacrnM n.n. 1 ki 4 0opMy/ibi MaoGpeieHvin. 

ripM MaroTOBJieHMM repMoreHeparopa 
Heo6xoAMMa JiMiub OAHa Macica. Koropan nocne 
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nonyMeHkin p-anevteHTOB noBopaMMBaercn Ha 
1 80*^ c L^e/ibK) HaneceHMn aaiew n-aneMeHTOB. 
npvi 3T0M aaioMaiMMecKki BoaHMicaioT 
nepeKpbiTkin n- m p-MarepMa/iOB. MTo6bi mo>kho 
6buio yMeHbiuMTb ajieKipkmecKOB 
conpoTviBJieHvie, cneAyei naHecTM 
AonojiHMtejibHbiC^ cnoft MarepMa/ia, 
Mera/iJikiMecKM coeAMHfliOLi^erocfl c n- m 
p-Marep^ajiOM repMoaneMeHTOB. BcneACiBue 
GToro He oKaabiBaercp BHMfiHkin na 
repMoaneKTpMHecKoe HanpflKeHvie reHepaTopa. 
OAHaKO aTMM yMeHbiueHMeM aneKiptmecKoro 
conpoTMB/ieHkin rbho ynyMmaercfl KDfl. 
OAHOBpeueHHO HanocnTcn aHanornHHOf^ 
onepai^iief^ ki c aHajiorMMHbiMM MarepvianaMii 
KOHTaKTHbie noaepxHOCTM, MToSbi nepBbi« ki 
nocneAHHv^ aneMenTbi repMorenepaTopa womn 
coeAHHUTbCJi CO cxewov^. flpyran npo6neMa - 
aTo TennonepeAaMa ot MCTOMHMKa Ten/ia na 
noAnojKKy. HocpeACTBOM HaneceHUfl 
AononHnrenbHoro cnofl, KaK onucano b n. 4. 

B03M0)KH0 BCJlBACTBUe HpHMeHeHklfl 

cooTBeTCTByioi^ef^ TennonpoBOAHOt^ nacTbi mjih 
T.n. nojiyMenne onTuwa/ibHoC^ TennonepeAaMn. 
TaK KaK norepM TennonepeAaMn ^epea 
noAno>KKy, Kpenjienne m nepea BOSAyx ne 
fiBJiRioTCR HeanaHHTenbHbiMn. aTO peujeHne 
aaAann nMeeT 6onbUJoe aHaneHne. 

CnoP^ Ann yjiyHLueHUfl TennonepeAaMn 
MO)KeT naroTOBfiflTbca npeAnoMTHTe/ibHO i/ia Toro 
>Ke MaTepnana, mto h tot, KOTOpbit^ 
npuMenjieTCfl aha noBepxHocreti KOHTaKra t/i/in 
Ann AonoJiHUTe/ibHbix npOBOAflLM^x cnoeB. 
Oahum Ma Ba)KHei^iiJMx mctomhmkob noTepb npn 
TennonepeAane ABnaeTcyi aaaop Me>KAy AByMfl 

MCTOHHMKaMM. B03AyX OTHOCMTeflbHO XOpOLUO 

nepeAaeT renno. a oGteM MejKAy ncTOMHUKawn 

MO>KeT OblTb GOJlbLUMM. flflfl yMeHblJjeHMfl 

noTepb RBTifleTCJ? npeAnoMTHTenbHbiM 
HaneceHne na noaepXHOCTM, KOHTaKTupyioiUMe c 
BoaAyxoM, nnacTMaccoBot^ nneHKn, HTo6bi 
ycTpaHMTb nepoAany Ten/ia Me>KAy HCTOHHUKaMU 
M BoaAyxoM. 0co6eHH0 b nacax, rAe paanMua 
rewnepaTypbi Me>KAy ABywfl MCTOHHUKawn Tenna 
HeanaHMTejibHa, nanpMMep 3-5°C, 
npeAno>KeHHbie peoieHUfl onenb a4)ctDeKTMBHbi. 
ripn npuMeneHMM TepworenepaTopa b nacax 
BbiroAHO TO, MTO MacoBof^ MexaHkiaw 6oxibLuei^ 
MacTbK) KpyrnbiW. ripn npwMoyroxibHoW o6onoHKe 
BbiroAHO (npeAnoMTMTenbHO) nowecTHTb 
TepMorenepaTop b neTbipe yma. flpn 
TOHKonneHOHHOM renepaTope nocneAOBaTexibHO 
coeAkineHb! OKono 1000 nap anewenTOB. 4000 
napbi, nocneAOBaTejibHO coeAkiH««cb. b cyiviMe 
AaK)T Hanpfl)KeHMe ot « 1.5 B, HTo6bi aapflAHTb 
aKKyMyn^Top mjim KOHASHcaTop ewKocTbio » 1 
<t>. TepMorenepaTop c 1000 napawM kiMeeT 
AnnHy OKono 30 cm. noarowy oh Aon)KeH 
CBepTbiaaTbcn b pynoH, HTo6bi nonyMkiib 

B03M0)KH0CTb BCTpaHBaTbCfl B SaCbl. 

HaroTOBfieHkie tohkmx nnenoK M0)KeT 
ocymecTBTiflTbCfl nocpeACTBOM Hanbinenkin, 
KaTOAHoro pacnbi/ieHnw v\m nocpeACTBOM 
nnaMeHHoro HanbiJieHkin. A^fl tojictwx nnenoK 
MO>KeT npkiMenfiTbcn Tpact)apeTHa« nenaTb ki/iki 
Apyroi^ cnoco6 nenaTki. Ecriki nocne HaneceHkifl 
TepMoaneKTpMMecKkix aneMGHTOB neoOxoAkiMa 
repMUMecKafl o6pa6oTKa, to npeAnoHTurenbHO 
npkiMeHflTb B KanecTBe noAnoKKH cnKDAy n/in 
KepaMkiKy. B npoTusHOM cnynae cneAyeT 
npeAnoHkiTBTb nnacTMaccy Tkina nonkiaMkiA kinn 
nonkiTepecpTanar, KOTopbie kiMejorcfl b Toproane 
noA ctJupMeHHbiM HaaBBHueM KanTOH kinn 
Munap. ripki nocneAHkix TaK>Ke B03MO)KHa 
orpaHMHeHHBfi repM^HecKasi o6pa6oTKa. 
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Tojiu^MHa noAnoTKKM AOJDKHa Bbi6(ipaTbcn, no 

803MO}KHOCTWI. TOHKOt^ AHA CBepfiHm HS 

MMHMMyM TepMkiHecKoro KopoTKoro SaMblKaHMR. 
TepMnnecKuft KFTfl yjiyHiuaeTCR, ecjin 
TepM03Ji6KTpkiHecKvie aneMeHTbi hbhocat c 
o6eiix CTOpOH noAno)KKM. 

BMecTO np^MeneH^n MacKki 
TepM03JieKTpMMecK^(^ MarepMan Mo>KeT 
HaHCXJMTbcn TaioKe Ha BceCl noAno^KKe. 
ricxspeACTBOM XMMMHecKoro TpaaneHMH wim 
nocpeACTBOM kioHHoro ryMa MOjKer 
MsroTaB/iMBaTbCfi menaeiviaR reoMerpufl. 

n- n p-TepMoaneivieHTbi Moryr 
kiaroTaBjiMBaibCfi kia viaeecTHbix MarepvianoB. 
TaKnx KaK Bi. Te. Sb, Se mjim Pb, Se, wnw Pb, 
Te. cn/iaBOB. 

B TepMMHecKMX sacax noflnoKKa MOMer 6b!Tb 
pacnojioKeHa BOKpyr MacoBoro MexaHnawia mjim 
OTAejibHbie noAnoxcKki Moryr pa3MeiAaTbc$i b 
KOpnyce MacoB na yAo6Hbix wecrax. 

ToK TepMoreHepaiopoB MO>KeT 
HenocpeACTBeHHo 3apfl)KaTb KOHAeHcarop nnn 
aKKyiwynnTop. AKKyMy/i^iTop HMeei 6ojibiuot^ 
HeAOCTaroK. oh cx)Aep>KHT sneKiponnT. 
BcneACTBue aroro aarpyAHnrejibHO neAonro 
repMeTM3MpoBaTb aKKyMynpiop. C 
ceroAHRiUHUMM aneKTpojiMTaMn KOH n NOH 
npaKTMMecKM HeB03M0)KH0 repwernsnpoBaTb 
aKKyMyjiRTOp b leMeHne no MeHbiueC^ Mepe 10 
jier. 3tm HeAociaTKH He mmgiot Mecra b 
KOHAeHcaTope. 

HapyiAy c onucaHHbiM npHMeHeHnew 
onpeAeneHHoro M3o6peTeHMeM 
TepMorenepaTopa b Macax oh MO)KeT 
Mcnonb30BaTbc« raiOKe b MyBCTBurenbHbix 
aneMeHTax, npuSopax aneicrponnTaHMfl n t a- 
oeycnoBneHHoe Tpe6yeMbiMM wepawn no 
3K0H0MMH sHeprwn npn HarpeBanuM 
npeAnoHTure/ibHbiM flBXiflercfl M3MepeHMe 
TenjioBoro noroKa. flpn otom TepMoreneparop 
Bbipa6aTbiBaeT AOCTaroMHO roKa m Hanpfl>KeHHP 
AHH nmannH ojieicrpoHHOt^ cxeMbi, m nHTerpaiop 
MO>KeT M3MepMTb KOHMMecTBO Tenna. KOTopoe 
MO>KeT aareM xpaHHTbCR b aneKipoHHOM 6noKe 
naMflTM. ripn aroM craHOBHTCfl hsjihujhmm 
npHMeneHMe nuTneBOM GaTapeii. KOTopan k Towy 
me Aon>KHa nepnoflUHecKM aaMehflTbcn. 

TaKne MyacTBHTenbHbie aneweHTbt Moryi 
Haf^TH npuMenenne b donbiijux oionnrenbHbix 
ycTanoBKax ki CHMMaevibix KBapr^pax, a raiOKe b 
npoMbiLUJieHHbix ycraHOBKax atia nojiHOCTbio 
aBTOMaTM3npoBaHHoro KOHTponfl rennoBbix 

npOL^eCCOB, KOTOpbie AO/DKHW ^yHKL^HOHUpOBaTb 

HeaaBMCMMo or Hanpn^Kennfl cexM nnn earapen. 

RpuMep BbinonneHMfl M3o6peTeHMfl 
npeACTaBJieH na 0Mrypax. Ha cpy\r. 1 
M3o6pa>KeHbi oTAenbHO n- n p-aneivieHTbi; na 
(pv\r. 2 noKasaH TepMorenepaTop c 
noaepXHOCTRMH KOHTaKra; na 0iir. 3 - 
TepMoreneparop b c6ope; na cfjur. 4 
npeAcraBfieHa noAnojKKa c TepMorehepaTOpOM. 

0nr. 1a noKa3biBaeT n-aneweHTbi, 
naroToaneHHbie wacKoC^, a 4)Mr. lb 
p-aneMeHTbi, naroTOBneHHbie c toC^ >Ke wacKof^, 
HO noBepnyTOi^ na 180°. Ecnn renepb n- m 
p-aneMeHTbi 1 m 2 HanocflTCfl na OAnnaKOBOM 
MecTB na noAno>Kicy, no/iyMaiOT 
TepMorenepaTop, KaK oh npeACTaBnen na 4)Mr. 
2. A^w yMeHbUjenuR aneiapn^ecKoro 
conpoTMBneHMR TepMorenepaTopa 5 na 
KOHTaKTHbie noBepxHOCTM n- M/nnn p-aneMeHTOB 
HanocflTCfl AonoriHurenbHbie cnon 3, C reM Me 
caMbiM cnjiasoM, kbk cnon 3, HanocflTCfl 
noaepxHOCTM 4 KOHraicTa. CnoM 3 m noBepXHocTn 

4 KOHTaKTB COCTOfIT kl3 MBTepViana, KOTOpblf) 
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nanneTcfl Meran/iMHecKMM pacTBopviMbiM n- m 
p-aneMeHTaMVi. DocpeACTBOM noBepxHocrei^ 4 

KOHTaKTB B03M0>KH0 CX^eAI^HCHkie 

TepMoreHepaxopa 5 c aneKrpMHecKOM cxewoM. 

ripuMep npnMeHeHM« b Macax. 

Paawep p- mjih n-aneMenra: TontuMHa 
n/ieHKM 0,005 mm. lUkipi/iHa nnenKkt 0,1 mm, 
AnkiHa njienKn 0,75 mm, yAenbHoe 
ajieKTpMMecKoe conpoTUBnenne 0.00001 Om/m. 
OTCtoAa nonyMaeTCfl aneKrpkmecKoe 
conpoTUBJieHne na napy aneMenroB 30 Om. ripM 
7500 nocneAOBaiejibHO cxieAnneNHbix napax 
aneMenxoB conpoTMB/ieHne paBHo 225 kOm. 3to 
conpoTMBneHne MOKer yMeHbLuaibcn Ha 20-40% 
nocpeACTBOM AononH^renbHbix cnoes. DpM 
pasHMue TGMnepaTyp 6°C mojkbt 0)KMAaTbc« 
Hanpn)KeHMe na KneMMax, paBHoe 
npM6jiM3MTenbHo 1,6 B. TaKOM renepaTop mokgt 

BblABTb MOlAHOCTb 1 1 MKBt. 

flonyCTMMB TaK?Ke B03M0)KH0CTb 

pasMeu^eHMR TepMoaneMenroB b ^pacnere Ann 
MacoB, KOTopbiW MMeer TepMUMecKn 
MsojinpoBaHHyio pyKof^ nosepxHOCTb. 
TepMorenepaTop coeAHHen tofab 

aneKTpuMecKMMn npoBOAHUKaMn c 

KOHAGHCaTOpOM HJIH aKKyMynflTOpOM. BMeCTO 

MBCOB MOKHO ©bijio 6bi npeACiasMTb 
nopTarnBHbiC^ npuSop. raKoi^ kbk naMepurejib 
nyjibca, npn6op pp^ M3MepeHHR KpoanHoro 
AaaneHUfl, npn6op A^ifl nsMepennfl Bbicotbi. 
TepMOMerp. aneKxpoRHbiii KOMnac n t.a 

cj>nr. 3 npeAcraBJifieT TepMoreneparop 5, 
pacnono>KeHHbiC^ Me>KAy ABywq MCTO^HMKaMU 7 
TeMneparypbi. Ann onrnMnaaunn 
TennonepeAann Marepnan 6 HaHocurcw Mewy 
MCTOMHUKaMn 7 Tenna n repMoreneparopoM 5. 
3roT Marepnaji Aon>KeH, no bo3mo)khocth, 
xopoitio npOBOAHTb renno, Hro6bi npoaecTn 
rennonepeAaMy or mctohhmkob 7 na 
TepMoreneparop 5. 3ror Marepnan MO>Ker 6birb 
anacroMepoM b M^rKOM nnn saTBepAeBLueM 

COCrOflHUM M MO>KeT COAep>KaTb OTHOCMTenbHO 

6onbUJoi^ npouBHT nopouiKB, npoBOAfliuero 

renno. 

B repMoreneparope Aon>KHO 6bino 6bi, no 
B03MO>KHOcrn, MHoro Tenna npoxoAurb Mepea 
repMoaneMeHTbi 1.2. ^n^^ Aocrn)KeHHfl aroro 
norepn nocpeACTBOM napannenbHbix rennoBbix 
MOcroB AonKHbi 6bmn 6bi no bo3mo>khocth 
yMeHbUjarbc«. Plpn aroM Ba>KHyK) ponb nrpaer 
norepn renna '^epea BosAyx. 3ra norepj? renna 
MO>KeT 6biTb yMeHbUjena nocpeACTBOM 
HBHeceHMfl AononnnrenbHbix nnenoK 8 hb oamh 
v\nv\ o6a McroMHMKa 7 reMneparypbi. 

0nr. 4 npeAcraanHer noAnoKKy 10, na 
Koropyjo HaneceHbi repMoaneMenrb! 1, 2. 
flononnnrenbHO Hanecen eu^e cnoi^ 9, KoropuCI 
He KBcaercfl repMoaneMenroB 1,2. 3roT cnof^ 
M0)KeT 6biTb m3 Meranna kinn na roro >Ke 
Marepnana, hto h coeAUHflJou^ne cnon 3. Cnoi^ 
9 HMeer ro npenMyLuecTBO, hto ynyHiuaercw 
nepeAana renna or hctomhukb 7, Me)KAy 
KoropbiMn y>Ke nMeexcR MarepMan 6 
rennonepeABHU. 

OopMyna M3o6peTeHMfl: 

1. TepMoreneparop c p- m n-aneMenraMU 
Ann HacoB, HyacrBurenbHoro a/ieMenra, 
npuCopa aneKTponnranup n r.n., 
pacnono>KeHHbix Me>KAy rennwM n xonoAHWM 
McroMHUKaMn reMneparypbi, npMneM 
repMoaneMenrbi naneceHbi nocpeACTBOM tohko- 
n roncronnenoHnoP^ rexHkiKH na noAno>KKy, a 
ctx)pMa n- n p-aneMenroB BbiGpana c 
B03M0)KH0CTblO MX BsaMMHoro nepeKpbiTutJi. 
0T/1MHBI0LUkl(4cn TBM. HTO AOnonHMTBnbHbli^ 
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CO 

o 

CO 



3neKTponpoBOA«iMi^i^ cnoi^ HaweceH Ha p- n/nnn 
n-aneweHTOB aha yMeHbiueHMfl aneiapn'^ecKoro 
conpoTUBJieHHJ? lepMoreHepaTopa. hto nepebiC^ 
ki nocneAHMi^ nooneAOBarenbHO cx^eAMHeHHbif^ 
aneivieHT coeAHHeH c noBepxHocTbK) KOHTaiaa, 

npH 3T0M npOBOA^Ii^Hf^ CJlOt^ H/M/IM nOBepXHOCTb 

KOHTaKTa cocTOMT ki3 MerajiJia hjim cnnasa, 
Meran/inMecKM pacTBopuMoro c warepna/ioM p- 
n-aneMeHTOB. 

2. TepMorenepaTop no n.1, or/iMHaiomviC^cfl 
Tew, MTO Ha noAno)KKy (10) MUKpocxeMW c o6ekix 
CTopoH HaHecehbi repMooneMeHTbi. 

3. TepMorenepaTop no OAHOwy m3 n.1 nnn 2, 
oTnma\ouxv\^C9\ rew, mto Me>KAy ncroMHUKaMM 
(7) n noAno)KKOv^ (10) HaHecen AonojiHureribHbit^ 
TennoBoi^ moct (6) H3 rennonpoBOAHoro 
ajieKTponaonnpyiou^ero Marepnana, nanpuwep 
onacTowepa. c Ao6aB;ieHneM rennonpoBOAHoro 
nopoiiJKa. M/njiM Mera/ina (9), HaneceHHoro na 
noAHOKKy (10) napa/iJie/ibHO ee npoAonbHowy 
HanpaBJieHHK). An« HanpaBjieHun no MeHbueC^ 
wepe HacTM rennoBoro noTOKa Mewy 

MCTOHHMKaMM (7). 



4. TepMorenepaTop no OAHOMy H3 nn.1 - 3. 
OTfin'^aioiMMV^cfl Tew. mto na hcto^hmkm (7) 
HaHeceHbi n30Jiflm/ioHHbie nrieHKn (8) Ann 
CHM)KeHM« noTepb xenna nepea B03Ayx. 

5. Macbi, coAep>KainMe TepMorenepaTop no 
^ OAHOwy H3 nn.l - 4, OTnuMaioiAnecfl tcm, hto 

OAHH ki/in HecKOfibKO TepMorcHepaTopoB (5) 
pacnono>KeHbi BOKpyr nacoBoro MexaHMSMa mjim 
MTO ero HecKOJibKO pacnpeAeneHHbix v\ 
aneKTpuHecKH coeAMHennbix TepMorenepaTOpOB 
(5) pacnono>KeHbi eoKpyr HacoBoro MexaHMSMa. 

6. Macbi no n.5, OTnuHawinnecn TeM. hto 
TepMorenepaTop mjim lepMoreHepaTopbi (5) 
CMOTaHbi B pynoH. 

7. Hacbi no n.5 nnn 6, OT/inHaiOLHnecfl TeM, 

HTO OHM CHa6>KeHbl KOHABHCaTOpOM, 

75 3apfl>KaeMbiM nocpeACTBOM TepMorenepaTopa M 

nMTaiOlAMM HaCOBOM MexaHM3M TOKOM. 

8. MyBCTBHTenbHbii^ oneMeHT, coAep)KaiJ4nC^ 
TepMorenepaTop, no OAHOMy M3 nn.l - 4. 
OTJinnaioLm/iv^cfl TeM, hto npeAycMOTpen 
MHTerpaxop a^h nsMepeHMfl KonMsecTBa xenna. 
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